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In 1961, Hirai reported that the vital staining with the solution of nile blue 
shows favorable effect to intiate the metamorphosis of the tadpole larvae of 
Halooynthia roretzi (v. Drasche). From his staining experiments, it was supposed 
that the larva of this species has a swimming duration which is valuable for the 
differentiation of metamorphosis. In the present study, the potencies of 
metamorphoses of the larvae after hatching were investigated by the vital starring 
method. 
MATERIAL AND METHOD 
In October 1961, the naturally spawned eggs of Halocynthia roretzi (v. Drasche) 
were obtained as was described by Hirai and Tsubata in 1958. To initiate the 
metamorphosis, the diluted solution of nile blue (1% nile blue l drop in lOCO sea-
water) was used.. The larvae were stained for about seven minutes in the solu-
tion, and then r~moved into the normal sea-water. Then soon the initiation of the 
abosrption of the tail took place. The potency of the metamorphosis was decided 
by the absorption of the tail. 
OBSERVATION 
To test the potency of metamorphosis of the swimming larvae of this species, 
the vital staining by the solution of nile blue was used in this experiment. When a 
group of naturally spawned and fertilized eggs were kept in the laboratory at about 
10°0, they hatched at abont 24 hours after fertilization. About 20 to 50 larvae 
were removed to the Petri-dishes from the same group of eggs soon after hatching, 
after six hours, after 12 hours, and after more than a day respectively. The larvae 
at those stages were soon stained by the solution of nile blue for seven minutes and 
then removed into normal sea water. The potencies of absorption and changing 
of forms of the tails effected by the staining were compared in every stage of the 
larvae. 
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(1) On the potency of metamorphosis of the larvae soon afteJI' the hathcing. The 
larvae soon after the hatching have rather stouter body than the larvae which passed 
more than 12 hours. The larvae began to move soon after hatching, but were not so 
active as those which passed more than six hours. When the larvae were stained 
by the solution of nile blue, the swimming activity was not disturbed. In this 
experiment, no effect of staining was observed for more than 12 hours, and only 
ll per cent of the larvae began to metamorphose after 15 hours, then 35 per cent 
of them were metamorphosed after 16 hours (Fig. 1, a). On the other hand, in the 
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Fig. 1. Potencies of metamorphoses of larvae of Halocynthia roretzi soon after hatching, 
after six hours, after 12 hours and after two days respectively. a: Potencies of larvae 
soon after hatching. a': contlor of a. b: Potencies of larvae after six hours. c: Potencies of 
larvae after 12 hours. c': Control of c. d: Potencies of larvae after two days which is shown 
on the same scale of c. 
(2) On the potency of metamorphosis of the larvae which passed six hours afteJI' 
hatching. When the larvae passed six hours after hatching, the bodies became 
longer and they swam actively. When the larvae were stained by the solution of 
nile blue, about 50 per cent of the larvae began to absorbe within an hour after 
staining, and more than 75 per cent of metamorphosed larvae were observed six 
hours after the staining (Fig. 1, b), while no_ metamorphosed ones could be observed 
'in the control. To be noted in this staining experiment is that the tail absorption 
was not so rapid, and about half length of the tail was absorbed for four hours as 
shown in the figure. 
(3) On the potency of metamorplwsis of the larvae which passed 12 hours afteJI' 
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hatching. The bodies of the larvae which passed 12 hours after hatching became 
longer or slender, and the larvae swam actively. When the larvae were immersed 
in the solution of nible blue, the swimming movement was disturbed distinctly and 
became immovable in the solution. Soon after the staining, the tailes of the larvae 
]Jegan to absorbe, and about 90 per cent of the larvae completed their tail absorp-
tion within an hour (Fig. 1, c), while only 15 per cent of the metamorphosed larvae 
were observed in the control (Fig. 1, c'). The duration of absorption of the tail, 
t)lough there was individual difference, was 15 to 30 minutes. 
( 4) On the potency of metamorphosis of the larvae which passed more than a day 
after hatching. When the potency of metamorphosis of the larvae which passed 
more than a day was tested by the vital staining method, the. result resembled that 
of the larvae which passed 12 hours after hatching. In Fig. 1, the resnlt of the 
staining of the larvae which passed two days after hatching is shown on the same 
scale of the resn!t of 12 hours to compare with other results (Fig. 1, d). 
CONSIDERATION 
In 1961, the present writer previously reported that the vital staining of the 
solution of nile blue shows favourable effect to initiate the metamorphosis of the 
larvae of Halocynthia roretzi (v. Drasche). The initation of metamorphosis by the 
effect of the vital staining offers decision by the initiation of absorption of the tail, 
because the latter shows continuous metamorphoses of the tail and that of the body. 
When the larvae. soon after hatching are treated with the solution of nile blue, they 
show no metamorphosis for three hours, and when the larvae which passed a day 
after hatching are treated with the solution, the tails of the majority of the larvae 
are absorbed within one and half an hour. He supposed in his previous experiments 
that this species has a duration of swimming which is valuable for the differentia-
tion of metamorphosis of the larva. In the present study, he experimented to find 
the potencies of metamorphosis of the larvae after hatching by the vital staining 
method. At first, the larvae soon after hatching have rather stouter body and 
showed no active swimming movement. Those youngest larvae were not initiated 
in their tail metamorphosis by the staining , and showed not so different result 
from that of the control. Then, the younger larvae which passed six hours after 
hatching swam actively. About half of those younger larvae initiated the tail 
absorptions by the staining method within an hour, but the absorptions proceeded 
gradually during more than four hours. On the other hand, the completed larvae 
which passed 12 hours have slender body and they kept active swimming, and more 
than 90 per cent of those larvae initiated distinctly their tail absorption by the 
staining method within an hour. The old larvae which passed more than a day 
intiated their tail absorption distinctly as the larvae which passed 12 hours. 
According to the results of the experimental studies, it may be supposed that the 
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potencies of metamorphosis of this species increase accoriling to the increasing of 
the ages of the larvae, and that the potency of the metamorphosis of the larva is 
completed 12 hours after hatching. In 12 hours, the spontaneous initiation of 
metamorphosis begins to become visible in the control, though the per-centage of 
the metamorphosing larvae is various (Hirai 1941). Therefore the process of during 
12 hours after hatching is valuable for the larvae of Halocynthia roretzi. On the 
durations of swimming of the larvae of the other asci(lians, Morgula sp. is several 
minutes to two hours (Berrill, '50), other M. sp. is 12 hours or more (Berrill, '50), 
Oiona intestinalis is 12 hours or more (Berrill, '47), and according to Oka (60) the 
larvae of Perophola orientalis shows no metamorphosis when they are left alone in 
small dishes. Accoriling to the present writer's observations, the durations of the 
swimming of the larva of Botrylloides violaceum is one to two hours, and in Ohelyo-
soma siboja the initiation of metamorphosis is visible even before hatching or soon 
after haching. Those differences of durations of the swimming stage in the species 
will depend upon the differences of potencies of initiations of metamorphoses after 
hatching, in addition to the differences of sensibility for the stimulation to initiate 
the metamorphosis. 
SUMMARY , 
The potencies of the metamorphosis of the larvae of HalOC1Jnthia rotetzi (v. 
Drasche) after hatching were investigated by the vital staining method using the. 
solution of nile blue. 
1. The youngest larvae soon after hatching showed no potencies of 
metamorphosis. 
2. Half of the younger larvae which passed six hours after hatching showed 
potencies of metamorphosis. But the processes of the metamorphosis were not 
rapid and proceeded slowly. 
3. The larvae which passed more than 12 hours after hatching showed distinct 
potencies of metamorphosis, and the processes were rapid. 
4. By the results of the present study, it is considered that the potencies 
of metamorphosis of this species increase according to the increasing of age of the 
larvae after hatching. The potencies of metamorphosis of the larvae of this species 
is completed 12 hours after hatching. 
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